Additional file 6. Bayesian phylogeny of the Rftl homologues. The tree is unrooted and
reconstructed using 204 sequences and 274 conserved sites. Multifurcations correspond to branches
with Bayesian posterior probabilities <0.5, whereas numbers at nodes indicate Bayesian posterior
probabilities higher than 0.5. The bootstrap value from the maximum likelihood analyses has been
reported on the eukaryotic clade. Colors on leaves represent the affiliation of sequences to their

respective domain of life: archaea (blue), bacteria (orange) and eukaryotes (purple).

The identification of flippases has been traditionally difficult not only in N-glycosylation processes but
also in some other polyisoprenol-related mechanisms such as peptidoglycan synthesis—the flipping
process in LPS synthesis being much clearer [1-3]. In eukaryotes, the Rft]l protein was suggested to be
the ER flippase in charge of translocating the initial heptasaccharide from the cytoplasm to the lumen
side [4]. Although some involvement of Rftl in eukaryotic N-glycosylation seems likely, its actual
flippase activity has been called into question [5—7]. The very necessity of flippases is compromised by
the fact that polyisoprenols are able to create hexagonal structures that attract proteins (maybe such as
Rft1) to form membrane channels facilitating the translocation of the glycans across the membrane [8].
As a result, it might well be that the translocation is actually polyisoprenol-driven and the proteins are

only accessory components to this mechanism.

Rftl belongs to a family with homologues described in the three domains of life (Figure 2), of which
the best characterized are those involved in bacterial EPS and O-antigen LPS syntheses [9—13].
Homologues of all the members of this family were searched in genomes from the three domains of
life. The eukaryotic Rftl homologues are monophyletic (BPP = 0.59), but the prokaryotic sequences
are mixed both from a taxonomic and a functional point of view. This topology probably betrays
frequent HGT, probably owing to the involvement of these proteins in transporting highly variable LPS
or EPS components. This mixed tree may also result from difficulties in reconstructing the phylogeny
of hydrophobic membrane proteins that conserve very little sequence similarity. In summary, this data
does not allow us to clarify the origin of the eukaryotic sequences. Maybe when more structural
information is known about these proteins, a more insightful evolutionary analysis will become

possible.
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